Activity of cyclosporin A and a non-immunosuppressive cyclosporin against multidrug resistant leukemic cell lines.
Cyclosporin A (CsA) has been shown to increase the sensitivity of multidrug resistant (MDR) cells to chemotherapeutic agents. Although the concentration of drug required to produce this effect is clinically achievable, the use of this drug would be hampered by significant immunosuppression. We report a comparison of the effects of 11-methyl-leucine cyclosporin (11-met-leu CsA), a non-immunosuppressive homolog to the parent drug, on MDR cell lines. Both cyclosporins sensitized resistant cell lines to doxorubicin, including P388 murine leukemia and GM 3639 human T-cell leukemia. The action of the cyclosporins was more pronounced with resistant cells than with sensitive ones. 11-Met-leu CsA was less potent than, but equally effective as, the parent drug. Both agents increased the intracellular accumulation and retention of doxorubicin in MDR cells. The sensitization caused by the cyclosporins was independent of their effects on cyclophilin, calmodulin, and protein kinase C. Furthermore, there were no differences in the binding of labelled CsA to MDR cells compared to the binding to sensitive cells, suggesting that P-glycoprotein was also not the molecular site of action. These studies demonstrate that a non-immunosuppressive cyclosporin can modulate multidrug resistance and suggest its further evaluation for use in clinical trials.